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The applicant may, before the technical preparations for international publication have been completed and subject to the 
payment of a fee, request the international Bureau to publish, together with the international application, information 
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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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2. This REPORT consists of a total of 4 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which hav 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 3 sheets. 
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I El Basis of the report 

II □ Priority 

III □ Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

IV □ Lack of unity of inventiori 

V S Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
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VI S Certain documents cited 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GBOO/02553 



i. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1 ,3-7 as originally filed 

2 as received on 18/08/2001 with letter of 13/08/2001 
Claims, No.: 

1-12 as received on 1 8/08/2001 with letter of 1 3/08/2001 

Drawings, sheets: 

1/1 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the International application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23,1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the intemational applicatiori in computer readable fomn. 

□ fumished subsequently to this Authority in written fomn. 

□ fumished subsequently to this Authority In computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the intemational application as filed has been fumished. 

□ The statement that the information recorded in computer readable fomn is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/02553 



□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 
considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report,) 



6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 

No: Claims 1-12 

Inventive step (IS) Yes: Claims 

No: Claims 1-12 

Industrial applicability (lA) Yes: Claims 1-12 

No: Claims 



2. Citations and explanations 
see separate sheet 



VI. Certain documents cited 

1. Certain published documents (Rule 70.10) 

and / or 

2. Non-written disclosures (Rule 70.9) 
see separate sheet 



VIL Certain defects in the International application 

The following defects in the form or contents of the International application have been noted: 
see separate sheet 
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EXAMINATION REPORT - SEPARATE SHEET 



AS TO BOX V: 

1 . The following document is cited: 

D1 : US-A-4 422 917 (HAYFIELD PETER C S) 27 December 1983 (1983-12-27) 

2. Document D1 discloses a tube of low electrical conductivity material, such as 
TiOx, which exhibits a certain amount of porosity. To the internal surface thereof a 
titanium spring is brought into contact, in order to establish electrical contact to the 
material (see Example 1 and col.6, 1.2-15 and 51-61). 

3. This corresponds exactly to the embodiment claimed in claim 1 . In particular it is 
mentioned that porosity is an intrinsic property of TiO^, both in D1 and in the 
application. Neither a certain amount af porosity is defined in claim 1 , which might 
establish novelty over D1, nor has it be shown by the applicant, that such an 
amount, or porosity at all, is important in order to solve a specific problem, which 
might support the required inventive step. 

4. Claim 1 , and claims 2-7, depending thereon, as well as the use of the claimed 
electrode according to any of claims 8-12, therefore lack novelty and inventive 
step under Art.33(2) and (3) POT. 

AS TO BOX VI: 

DE 198 44 329AtSCHELLBACH WINFRIED ;UNIV SCHILLER JENA 
(DE)) 30 M^irch 2000 (2000-03-30) 

AS TO BOX VII: 

1 . In claim 5 the word 'about', used in connection with the definition of a range, 
should be deleted under Art.6 PCT. 



^10/019606 oBoooJ 
▼ 531RiPdPCr/PTC 2 7 DEC 2001 

2 

It is one object of this invention to provide a method of making an electrical 
connection to such an electrode which v*^ill solve this problem, particularly in the 
context of the electrode body being made of a porous material. 



In one aspect the invention provides an electrode comprising an elongate generally 
hollovi^ body formed of porous relatively \ow electrical conductivity material, and 
connection means comprising an elongate electrically conductive member for being 
connected to a power source, the connection means extending along inside the body 
and contacting. the inner wall surface of the body at a plurality of spaced apart 
locations along the length of the body for causing the electrical current from the 
power source to be distributed substantially uniformly along the electrode. 

The electrically conductive member has an electrical conductivity substantially higher 
(at least 2 orders of magnitude) than that of the electrode body. In one form the 
connection means Is a coiled length of spring wire shaped so as to mechanically urge 
the coils into contact with the Inner wall surface of the hollow body at regular 
inten/als. In another embodiment separate conductor lengths are present at 
longitudinal spaced apart locations and each contacts the Inner wall of the body. 

The hollow body may be fomied from a range of materials. Most preferably the 
electrode body is fonned of a substoichiometric oxide of titanium of the form TiQ* 
where x is from about 1.99 to about 1.7. Such a body is generally porous since the 
more most cost-effective manufacturing routes to a cylindrical or hollow body of such 
materials results in a porous structure. Catalytic elements may be present. In a 
preferred embodiment the electrode body is fomied of the substoichlom trie oxid of 
titanium and the electrode conductor is a valve metal, whereby a durable electrical 
connection is made. 
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CLAIMS 

An electrode comprising an elongate generally hollow body (5) formed of 
porous relatively low electrical conductivity material, and connection means 
(11, 12) comprising an elongate electrically conductive member for being 
connected to a power source (4), the connection means extending along 
Inside the body (5) and contacting the inner wall surface of the body at a 
plurality of spaced apart locations along the length of the body for causing the 
electrical cun-ent from the power source to be distributed substantially 
uniformly along the electrode. 

An electrode according to Claim 1, wherein the connection means (11) is an 
elongate spring made from spring wire shaped so as to mechanically urge the 
coils into contact with the inner wall surface of the body (5) at longitudinally 
spaced apart locations. 

An electrode according to Claim 1. wherein the conductor means (12) 
comprise separate conductors In contact with the Inner wall surface of the 
body (5) at respective longitudinal spaced apart locations. 

An electrode according to any preceding Claim, wherein the electrically 
conductive member has a conductivity at least two orders of magnitude 
higher than that of the body. 

An electrode according to any preceding Claim, wherein the electrode body is 
fomied of a substoichiometric suboxide of titanium of the form TiOx where x is 
from 1.99 to about 1.7. 
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9 

6. An electrode according to any preceding Claim, wherein the body is at least 
200 mm long. 

7. An electrode according to any preceding Claim, wherein the electrical 
conductor means is made of a valve metal. 

8. Apparatus for use in electrolytic treatment of a liquid, the apparatus 
comprising a chamber containing the liquid to be treated, an anode and a 
cathode at least one of which is an electrode according to any one of Claims 
1 to 7. 

9. Apparatus according to Claim 8, wherein the liquid is aqueous effluent or 
water and the treatment is-to remove pollutants.- - - 

10. A method of operating apparatus according to Claim 8 or 9 including 
supplying a cunrent from the power source to the electrode at a density of 
above 10 A.m^ of extemal anode area, whereby the voltage variation between 
any two points on the electrode is less than 200 mV. 

11. An in-situ soil remediation system incorporating an electrode according to any 
of Claims 1 to 7. 

12. Apparatus for perfonning a redox type reaction, incorporating an electrode 
according to any of Claims 1 to 7. 
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wo 0L;P2626 PCT/GBOO/02553 

^^-y ^Jj^ PiMu^s^ one object of this invention to provide a method of making an -electrical 
connection to such an electrode which will solve this problem, particularly in the 
context of the electrode body being made of a porous material. 



In one aspect the invention provides an electrode comprising an elongate generally 
hollow body formed of low electrical conductivity material, an electrical conductor 
being connected to a power source and located inside the body at spaced apart 
locations and arranged so that the current is distributed substantially uniformly along 
the electrode. 



The conductor is made of a material with an electrical conductivity substantially 
higher (at least 2 orders of magnitude) than that of the electrode body. In one form 
the conductor is a coiled length of spring wire shaped so as to mechanically urge the 
coils into contact with the inner wall surface of the hollow body at regular intervals. In 
another embodiment separate conductor lengths are present at longitudinal spaced 
apart locations and each contacts the inner wall of the body. 



The hollow body may be formed from a range of materials. Most preferably the 
electrode body is formed of a substoichiometric oxide of titanium of the form TiOx 
where x is from about 1.99 to about 1.7. Such a body is generally porous since the 
more most cost-effective manufacturing routes to a cylindrical or hollow body of such 
materials results in a porous structure. Catalytic elements may be present. In a 
preferred embodiment the electrode body is formed of the substoichiometric oxide of 
titanium and the electrode conductor is a valve metal, whereby a durable electrical 
connection is made. 
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CLAIMS 

1. An electrode comprising an elongate generally hollow body (5) formed of low 
electrical conductivity material, an electrical conductor (11,12) being 
connected to a power source (4) and located inside the body (5) at spaced 
apart locations and arranged so that the current is distributed substantially 
uniformly along the electrode. 

2. An electrode according to Claim 1. wherein the electrical conductor (11,12) 
extends along substantially along the length of the body (5). 

3. An electrode according to Claim 2, wherein the conductor (1 1) is a coil length 
of spring wire shaped so as to mechanically urge the coils into contact with 
the inner wall surface of the body (5) at longitudinally spaced apart locations. 

4. An electrode according to Claim 1 or 2, wherein separate conductors (12) are 
present at longitudinal spaced apart locations and each contacts the inner 
wall of the body (5). 

5. An electrode according to any preceding Claim, wherein the conductor has a 
conductivity at least two orders of magnitude higher than that of the body. 

6. An electrode according to any preceding Claim, wherein the body is formed of 
a porous material. 
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7. An electrode according to Claim 6. wherein the electrode body is formed of a 
substoichiometric suboxide of titanium of the form TiOx where x is from about 
1.99 to about 1.7. 

8. An electrode according to any preceding Claim, wherein the body is at least 
200 mm long. 

9. An electrode according to any preceding Claim, wherein the electrical 
conductor is made of a valve metal. 

10. Apparatus for use in electrolytic treatment of a liquid, the apparatus 
comprising a chamber containing the liquid to be treated, an anode and a 
cathode at least one of which is an electrode according to any of Claims 1 to 
9. 

11. Apparatus according to Claim 10, wherein the liquid is aqueous effluent or 
water and the treatment is to remove pollutants. 

12. A method of operating apparatus according to Claim 10 or 11 including 
supplying a current from the power source to the electrode at a density of 
above 10 A.m^ of external anode area, whereby the voltage variation between 
any two points on the electrode is less than 200 mV. 

13. An in-situ soil remediation system incorporating an electrode according to any 
of Claims 1 to 9. 
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14. Apparatus for performing a redox type reaction, incorporating an "electrode 
according to any of Claims 1 to 9. 
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□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
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